In the north-eastern part of Dhaka the 'Turag River' extends over Ashulia thana with a few branches. The north-eastern part of Ashulia thana mainly constitute low lands with a physiography of Madhupur Tract interlaced with Brahmaputra Floodplain. Monsoon extends over these lands from May to October and from July to October these lands remain flooded with a water depth of more than 180 cm to less than 275 cm due to surface runoff of rain water and overflow of the river canals. The area under water during this four month period can be used for economic applications such as various types of fishery as well as enhancing the present recreational applications. For these purposes the physical, chemical, and biological aspects of the water are studied to evaluate its suitability for the applications. The study was held over the period of July through December, 2006, samples being taken once every month. The physical parameters covered transparency, odor, temperature, salinity, EC, TSS, and TDS. The chemical parameters of water studied were pH, DO, BOD 5 , COD, hardness, NO 2 ---N, NO 3 ---N, PO 4 3---P, SO 4 2---S, Cl-, Na, K, Ca, Fe, Ni, Cu, Zn, Cd, Pb, and Hg. Among the biological parameters 'phytoplankton' and 'zooplankton' were qualitatively identified in microscopic observation up to genera. From July to October the water was transparent and of good odor, temperature ranged from 28.2 O C to 24.6 O C, salinity within 0.58 to 0.83 mg/L, EC within 250 to 608 µ mho/cm, TSS 0.42 to 0.82 mg/L, and TDS within 2.8 to 5.2 mg/L. Among the chemical parameters, pH ranged from 6.6 to 7.4, DO within 6.4 to 6.9 mg/L, BOD5 within 1.5 to 3.28 mg/L, COD within 3.04 to 12.89 mg/L, hardness 26.08 to 37.5 mg/L, NO 2 --N from undetectable to maximum 0.562 mg/L, NO 3 --N within 0.539 to 2.158 mg/L, PO 4 3 --P 2.35 to 2.75 mg/L, SO 4 2 --S 0.23 to 0.29 mg/L, Cl-1.65 to 6.16 mg/L, Na 3.6 to 12.5 mg/L, K 9.7 to 11.5 mg/L, Ca 6.52 to 14.82 mg/L, Fe 0.1269 to 0.5062 mg/L, Ni 0.028 to 0.050 µg/L, Cu 0.028 to 0.043 mg/L, Zn 0.023 to 0.048 µg/L, Cd 0.0023 to 0.0043 µg/L, Pb 0.043 to 0.093 µg/L, and Hg was not detected at ppb level. Among the biological parameters a number of phytoplankton were identified covering the classes of Bacillariophyceae, Chlorophyceae, Euglenophyceae, and Cyanophyceae. The zooplanktons included the orders Cladocera and Copepoda within the class Crustacea of phylum Arthropoda.
Introduction
In the north-eastern part of Dhaka the 'Turag River' extended with a few branches over Savar and Ashulia. These branches extend over the eastern part of Yearpur of Savar thana, and north-eastern part of Ashulia thana. The north and east of Ashulia mainly constitute low lands. Soils of these areas are of Madhupur Tract on which sediments deposit each year during monsoon flood. So the actual physiography constitutes Madhupur Tract interlaced with Brahmaputra Floodplain. Among the six climatic seasons of Bangladesh, three climatic seasons are mainly observed in these lands: the monsoon, winter, and summer. Monsoon extends from May to October, winter from November to February, and summer from March to April. So the longest climatic season observed in the lands is monsoon. Being low land the lands remain submerged for 6 to 7 months due to monsoon in a year with a water depth of more than 180 cm to less than 275 cm (Soil Resource Development Institute, 1992) . Usually the lands remain submerged from June to November with varying depths of water. But for various applications these waters can better be used for four months -from July to October. Overflow through the river channels play an incremental effect to create continuous waters and also a definite relation exists with the river system in terms of water movement and fisheries.
As per the fourth decennial population census in the country, the enumerated total population is 123.1 million by January 22nd 2001 while the total area of the country is only 1,47,570 sq. Km (BBS, 2003) . Day by day the agricultural lands as well as waters are being depleted for use up by housing, industrial, and infra-structural purposes. The fish habitats are decreasing with a potential threat on fisheries and fish resources to meet the domestic demand as well as export potential. Again the recreational aspect in the lives of people especially in the city areas is shrinking alarmingly which will carry an obvious deleterious effect on mental health. As with an appreciable depth these waters stay over as long a period as about four months as well as the existing relationship with river system through the river-channels, these waters can be managed for economic and aesthetic purposes rather than to be only the cause for misery. In this regard the waters must be evaluated for the physico-chemical and biological aspects in regard to fish production potentiality and human health for various economic and aesthetic applications. This study is aimed for preliminary exploration of the potentialities of the water for the above mentioned purposes.
Materials and Methods

Study area in relation to applications
The water stood with appropriate depth during the period of July to October when it can be used for various applications. So the application period of the waters should be July to October. That is why in November and December sampling were not done from the place of July through October. Rather the other fact was incorporated which is the dynamic relationship existing between monsoon water and the river system in terms of water movement and fisheries. So, in November the water was sampled from the edge of corresponding river-canal and in December, it was sampled directly from the corresponding river-canal. So though one sample was drawn each month, the total number of sampling spots was three. The rectangular box in Figure 1 (Left) includes the locations of these three spots, which is enlarged in Figure 1 (Right) showing the sampling area (rectangular box) and nearby water channels.
Sampling and study parameters
Sampling was done from the study area once monthly during the period of July 2006 to December 2006. The sampling depth was 15-30 cm. The physical parameters covered transparency, odor, temperature, salinity, electrical conductivity (EC), total suspended solids (TSS), and total dissolved solids (TDS). The chemical parameters of water studied were pH, dissolved oxygen (DO), biochemical oxygen demand (BOD 5 ), chemical oxygen demand (COD), hardness (Ca plus Mg), nitrite-nitrogen content (NO 2 --N), nitrate-nitrogen content (NO 3 --N), Phosphate-phosphorus (PO 4 3--P), sulfatesulfur (SO 4 --S), chloride (Cl-), sodium (Na), potassium (K), calcium (Ca), iron (Fe), nickel (Ni), copper (Cu), zinc (Zn), cadmium (Cd), lead (Pb), and mercury (Hg). Among the biological parameters 'phytoplankton' and 'zooplankton' were qualitatively identified in microscopic observation up to genera.
Sample analysis methods
Among the physical parameters, water transparency and odor were observed with naked eye and nose to examine whether the water is transparent or any bad odor exists. 2 -in presence of a catalyst in 50% H 2 SO 4 . Hardness (Ca plus Mg) was determined using compleximetric titration by EDTA (Santhanam et al., 1989) . The nitrite-nitrogen (NO 2 --N), and nitrate-nitrogen (NO 3 --N) contents were determined colorimetrically using spectrophotometer (Golterman, et al., 1978; Santhanam et al., 1989) . Phosphate-phosphorus (PO 4 3 --P) was determined by phosphomolybdic blue color method (Dickman and Bray, 1940; Murphy and Riley, 1962; Chattopadhyay, 1998) (5, 6 , and 7); and sulfate-sulfur (SO 4 2--S) was estimated turbidimetrically (Chattopadhyay, 1998) . Chloride (Cl-) was determined using titrimetric method (Chattopadhyay, 1998) . Sodium (Na) and potassium (K) were determined by flame photometric analysis (Chattopadhyay, 1998) . Calcium (Ca), copper (Cu), zinc (Zn), and lead (Pb) were determined by voltametric method and iron (Fe), nickel (Ni), cadmium (Cd), and mercury (Hg) were measured by atomic absorption spectrophotometry (AAS).
The biological parameters such as 'phytoplankton' and 'zooplankton' were qualitatively (up to genera) identified in microscopic observation. Phytoplankton were sampled by preservation and settlement of one liter of each water sample while zooplanktons were sampled by filtering through 55µ plankton net, and microscopic identifications were performed according to the standard manuals.
Results
The physical parameters
Among the physical parameters transparency, odor, temperature, salinity, electrical conductivity, total suspended solids, and total dissolved solids were studied with the water samples. The physical parameter studies of the water over the period of July, 2006 to December, 2006 are listed in Table I . (Table IV) : To study the heavy metal status, nickel, copper, zinc, cadmium, mercury, and lead were studied with the water samples.
The biological parameters
In microscopic observation, 'phytoplankton' and 'zooplankton' were qualitatively identi Table III . Nutrient parameters of the water over the study period fied up to genera. The identified phytoplankton and zooplanktons are listed in Table V  and Table VI , respectively. Fresh water can be defined as water with less than 0.5 parts per thousand dissolved salts (The Groundwater Foundation, 2007) . Wilkipedia classified water into four classes according to salinity -fresh water (< 0.5 ppt), brackich water (0.5-35 ppt), saline water (35-50 ppt), and brine (> 50 ppt) (Wilkipedia, 2007 Table IV . Heavy metal status of the water over the study period source of fresh water is the precipitation of atmosphere in the form of rain and snow. The salinity of the water samples produced a maximum value of 1.50 parts per million which is very much low in comparison with the maximum value for freshwaters. So the water is very suitable for the freshwater organisms having sensitivity for salinity. The salinity values showed a regular decrease from July to September, and again regular increase from October to December. This indicates dilution due to usual increase in water during the first three months and decrease in the last three months having direct connection with river-canals. During July to November the water was tranparent, but in December it turned translucent. Transparency is inversely proportional to turbidity which in turn proportional to the amount of suspended organic and inorganic matters. So during the application period (July through October) light can penetrate well through the water and the growth of phytopolankton would be good. The odor of the water was good during July to November, but it turned to give pungent odor after November.
Different species of fish, especially the larvae, have sensitive temperature requirements. Even for the different stages of growth for same species, the temperature requirements vary. Temperature controls the maximum rate at which chemical reactions can occur. Changes in temperature will have direct effects on all aspects of the metabolism of fishes unless mechanisms for evading these pervasive effects have evolved (Brett and Groves, 1979; Graham, 1983) . . For freshwater prawn, the optimum temperature range is 26 O C -31 O C and within this range larvae grow and molt more quickly as temperature increases, while temperatures over 33 O C are normally lethal (New and Singholka, 1985) . The temperature of the water samples descended from 28.2 O C to 23.6 O C from July to December due to seasonal variation. But in regard to the application period (July through October) the temperatures were 28.2 O C, 28.0 O C, 26.6 O C, and 24.6 O C. As lower temperature prevailed at the end of the period, the time portion to be used for prawn larvae conforms to the standard requirement. The temperature range is also suitable for recreational purposes. Suspended solids are not good for fish culture for a number of reasons. They reduce the amount of light that can enter the water and so reduce rates of photosynthesis and productivity. They damage fish gills, reduce visibility, can be very bad for zooplankton, and also adsorb nutrients added to ponds preventing phytoplankton from using those (STOAS, 1997). The highest TSS concentration for the water samples was 0.98 mg/L which is very dilute to produce the adverse effects. Total dissolved solids represent dissolved organic matters, particulate organic matters, and dissolved inorganic substances excepting gases. The essential nutrient pool dissolved in water mainly constitutes the TDS. But too high concentration can lead to very faster eutrophication of water body and thereby making it unsuitable for fish culture.
The TSS and TDS values of the water samples decreased in first three months and subsequent increase was observed in the last three months which indicates dilution due to usual increase in water during the first three months and decrease in the rest months having direct connection with river-canals. But the TDS was manifold higher than the corresponding TSS values which is a good characteristic of the water studied. The pH range of water samples during the application period (July through December)
was within 6.6 to 7.3 which are well inside of the appropriate pH range for most of the fish species. As a fish increases in size, its demand for oxygen also increases. But the rate of respiration is not directly proportional (isometric) to body weight, rather the rate of oxygen consumption per unit mass decreases as fishes get heavier (Wootton, 1992) . The hardness of water is governed by the content of calcium and magnesium salts, largely combined with bicarbonate and carbonate (temporary hardness) and with sulfates, chlorides, and other anions of mineral acids (permanent hardness) (Wetzel, 1983 (Wetzel, 1983) . Hardness is often equal to alkalinity and it is important in fish ponds for exactly the same reason as for alkalinity. (Chu, 1943 and Rodhe, 1948 (Wetzel, 1983) . If SO 4 3-is converted to sulfur, the range becomes about 1.67 to 10 mg/L with an average of about 3.67 mg/L.
The water samples contained 0.21 to 0.29 mg SO 4 2--S per liter which is quite low. So the water does not contain sufficient sulfur to support phytoplankton, which should be managed while using the water for fishery.
Chloride is influential in general osmotic salinity balance and ion exchange, but metabolic utilization does not cause significant variations in the special and seasonal distribution within a lake (Wetzel, 1983) . Usually waters is not common (Wetzel, 1983 ). An absolute sodium requirement has been demonstrated in only a few plants. The sodium requirements are particularly high in some species of blue-green algae (Allen, 1952) . A threshold level of 4 mg Na/L is required for near optimal growth of several species (Kratz and Myers, 1955) . Moderate epilimnetic reduction in potassium concentration, which has been observed in extremely productive lakes, is presumably related to potassium utilization by the massive algal populations and by submerged macrophytes (Mickle and Wetzel, 1978) . The water samples have shown presence of more sodium than the requirement for almost all of the period (3.6 to 12.5 mg/L during the application period). So sodium is obviously present at adequate levels throughout the period to support growth of phytoplankton. Potassium is also present in the water samples within 9.7 to 11.5 mg/L during the application period.
Calcium has been implicated in numerous ways in the growth and population dynamics of freshwater flora and fauna. A universal requirement for calcium has not been demonstrated for algae, but most likely it is required by the green algae, and is considered as essential inorganic element of algae.
Wherever essential, calcium is usually needed as a micronutrient (Wetzel, 1983) . Various species have different sensitivity for calcium. Species of the larger genera are divisible into those adapted to acidic (pH < 6), calcium deficient waters (< 10 mg Ca/L), through a series of those adapted to increasingly alkaline, calcium-rich waters (Hutchinson, 1967) . Over the application period, calcium was present within 6.52 to 14.82 mg/L in the water samples.
For the growth of algae the essentiality of iron as micronutrient is established (Wetzel, 1983) . Iron was present in the water samples within 0.1269 to 0.5062 mg/L in the water samples.
Among the analyzed heavy metals after iron, copper and zinc are micronutrients. It is important to note that the relative concentrations of trace elements in fresh waters can have a significant effect on the competitive abilities of species in algal communities.
Most metallic micronutrients are very toxic when in excess or when complexed organically to the point when their availability exceeds tolerance limits (Wetzel, 1983) Kg per ha) in the other (Ameen, 1987) . 
Relationship with soils and aquatic weeds
The soil analysis was not done and correlat- Again in the aesthetic approach these waters can be managed to enhance the natural beauty and thereby using for recreational purposes as well as in an integrated approach with the existing recreational infra-structures these waters can be turned to a good tourism interest.
